ABSTRACT
face and morphology, ceramic thickness, the type of employed cement, the aberrant function, and geometry of the preparation. [8] The prognosis of porcelain veneer can be decreased by many factors such as marginal discoloration, postoperative sensitivity, fracture, and debonding. [9] Since the high rate of failure in restorations is related to the large exposed dentin, the preparation technique is considered as the most determining factor for the longevity of porcelain laminate veneer. [10] The three common failure types of porcelain laminate veneer are static, cohesive, and adhesive fractures. The static failure is defined as the fracture of a fragment of veneer while the remainder of the veneer remains intact on the tooth. The cohesive fracture is characterized by the loss of a piece of porcelain as a result of excessive functional or parafunctional loading. In the adhesive failure mode, the intact porcelain veneer debonds completely from the tooth. [11] Three different conventional preparation designs for laminate veneer has been stated as window preparation, butt joint incisal preparation and incisal lapping preparation. In most indirect fabricated laminate veneer either a butt joint incisal design or an incisal approach is used. [12] In order to achieve an optimal bond with the porcelain laminate veneer as well as to decrease the stresses in the porcelain, the preparation should completely be ended in enamel. [9, 13] Meanwhile, minimally invasive veneer preparation designs have become more popular. [14] The clinical discussions have lately focused on minimal-preparation to no-preparation veneers. As recommended by dental manufacturers and laboratories, no-preparation veneer is the ideal choice to conserve the tooth structure and to achieve the best esthetic results in comparison to conventional tooth preparation veneers. [15] [16] Nopreparation or minimally invasive veneers are ultrathin or contact-lens thin veneers [17] with a thickness of 0.3-0.5 mm. [18] [19] The wide variety of tooth preparation methods has made them the most considerable factor for both clinicians and patients. The shear tests are most commonly employed to measure the bond strength of dental materials since they are easy-to-perform, require minimal equipment and preparation. [10] The aim of the present study was to evaluate the shear bond strength of porcelain laminate to prepared-and unprepared-anterior teeth in order to compare their longevity and success rate.
Materials and Method
In this study, 30 extracted maxillary central incisors with completely intact roots and crowns, and homogeneous mesiodistal width and labio-palatal thickness were collected .These measurements were performed by gauge. They were all free of caries or restorations.
The specimen were cleaned and stored in 0.01% thymol solution at room temperature. The teeth were randomly divided into 3 groups (n=10) based on the preparation methods of full-preparation (A), full preparation and finishing with fine diamond bur (B), and nopreparation but only grinding with coarse diamond bur (C) (Figure 1 ). The roots of specimens were embedded in auto polymerizing acrylic resin blocks of 1×0.5×0.5 inch. [14] All the following procedures were performed only by one examiner. 
Tooth preparation
To provide veneers with equal thickness, the reduction of facial surface and incisal edge was the same in both group A and B to provide veneers with equal thickness. The facial surface was reduced 0.3 mm at the cervical third and 0.5 mm at the middle and incisal third. For butt-joint incisal preparation, 0.5 mm was reduced in incisal edge using fissure diamond bur under water coolant. After each preparation, the bur was discarded and a new bur was used. In both groups, the finish lines were located facially to proximal contact.
The cervical finish lines were established 1 mm above the cemento-enamel junction. Self-limiting depth-cutting burs of 0.3mm and 0.5mm were used to define the depth-cut and a chamfer diamond bur to refine the preparation. The prepared samples of group B were additionally smoothened with fine diamond finishing bur. The samples allocated in group C had no reduction, however; to obtain an optimal surface for bonding in this group, the teeth were grinded with coarse diamond bur to remove only the surface aprismatic enamel.
For all groups an impression was made for each prepared tooth with vinyl polysiloxane impression material (Panasil A-silicon; Germany) according to the manufacturer's instructions. The impressions were then sent to a dental laboratory and were poured with a type IV dental stone. Porcelain veneer wax patterns with 1.5 mm increasing in incisal edge were fabricated for all groups with similar surface area. Then, they were heated in furnace at 800°C for 60 minutes, 600°C
for 30 minutes, and 850°C for 60 minutes. The investment and an ingot of IPS e.max press were then transferred to the furnace (EP 500; IPS Empress, Ivoclar Vivadent, Schaan, Liechtenstein) and automatically pressed (930°C, 60 minutes, program 16). [10] Bonding the ceramic veneers All the prepared and unprepared teeth in all groups were cleaned with pumice slurry, rinsed, and dried. The statistical analyses were performed by using SPSS software, version 11 (SPSS Inc.; Chicago, IL).
The ANOVA test was used to analyze the differences in the mean level of shear bond strength among the three groups. Tukey's HSD test was employed to evaluate any difference among the groups. p< 0.05 was adopted as statistical significance. 
Results
The mean levels of shear bond strength for the groups are summarized in Table 1 and Figure 3 .
One-way ANOVA showed that the mean shear The current study revealed that full preparation method resulted in higher shear bond strength compared to preparation and finishing method. The result of this study was in line with that of the previous studies which showed the formation of micromechanical retention and resin micro tag within the enamel surface was the fundamental mechanism of adhesion. [23] [24] Although, the difference between these methods was insignificant, it seems that finishing can reduce the micromechanical retention and consequently decrease the bond strength.
According to the findings of this study, the frequency of adhesion failure was more than cohesive mode in all the study groups. Cohesive fracture of porcelain was rarely observed in the three study groups. The mean shear bond strength of adhesion system used in this study (26.26 MPa) [25] was far less than lithium-disilicate porcelain IPS e.max Press fracture toughness (mean= 350MPa). 
Conclusion
With respect to the findings of the current study, it can be concluded that no-preparation method provides the highest shear bond strength for porcelain veneer laminate. Hence, no-preparation veneers can be suggested to use when the enamel is affected by wearing, trauma, and abrasion as well as in patients who refuse any tooth reduction or preparation.
